The data presented in this article are related to the research article entitled "An unconventional helical push-pull system for solar cells" (Dova et al., 2019) . This article provides: a) the cyclic voltammogram plots in solution of helical push-pull sensitizers and the corresponding precursors; b) the visualization of the leading natural transition orbital (NTO) pairs obtained by theoretical calculation of frontiers orbitals; c) J/V curves of dye-sensitized solar cells (DSSC) sensitized by the dyes, without 3a,7a-dihydroxy-5b-cholic acid (CDCA) as co-adsorbent agent; d)
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The CV patterns of helical push-pull sensitizers can be used by other researches to compare the redox properties of this helical-based dyes with other push-pull systems.
Photovoltaic performances of DSSCs sensitized with the two dyes without CDCA could give important information about the efficacy of the helical structure in suppressing the aggregation compared to the data reported in Ref. [1] .
NMR spectra can be used to evaluate the variation of the chemical shift of the helical structure with different substituents.
Data
The dataset of this article affords information on the redox properties, photovoltaic performances and NMR spectra of two helical-based push-pull sensitizers. Figs. 1 and 2 show CV patterns of dyes and their corresponding precursors, respectively. Table 1 displays the visualization of the leading NTO pairs. Fig. 3 shows photovoltaic performances of DSSCs sensitized obtained with the two dyes without CDCA. Figs. 4-13 are related to the 1 H-NMR and 13 C-NMR spectra of the dyes.
Experimental design, materials and methods
All information about the data obtained in electrochemical measurements, computational studies, photovoltaic measurements, and NMR spectra are reported in reference [1] . 
Table 1
Visualization of the leading NTO pairs with contributions of at least 80% of the total excitation. NTO of the hole (left) describing the origin of the excitation and of the electron (right) describing the target. The NTOs are labeled as HONTO and LUNTO for highest occupied natural transition orbital and lowest unoccupied natural transition orbital, respectively. These labels are chosen in analogy to the molecular orbital labelling scheme although it is not fully correct in the case of NTOs. 
